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3. CHEMICAL AND PHYSICAL INFORMATION

3.1 CHEMICAL IDENTITY

Nickel is a transition metal in group VIII of the Periodic Table following iron and cobalt (Cotton

and Wilkinson 1980). Its outer shell of electrons has a 4s23d8 configuration. While nickel can

exist in oxidation states -1, 0, +2, +3, and +4, its only important oxidation state is nickel(+2) under

normal environmental conditions.

Nickel forms useful alloys with many metals. It is added to metals to increase their hardness,

strength, and corrosion resistance. The most familiar nickeliferous alloys are stainless steel and

coinage metal.

Nickel oxide also comes in a black crystalline form that has a slightly higher oxygen content than

its formula, NiO (Antonsen 1981). The nickel content of black nickel oxide is 76-77% compared

with 78.5% for the more stable green nickel oxide. Nickel sulfate, nickel chloride, and nickel

nitrate usually exist as hexahydrates, while nickel acetate is generally in the form of a tetrahydrate.

Data on the chemical identity of nickel and important nickel compounds are shown in Table 3-l.

3.2 PHYSICAL AND CHEMICAL PROPERTIES

Metallic nickel is a hard, lustrous, silvery white metal, which in its bulk form is resistant to attack

by air and water at ordinary temperatures. However, powdered nickel is reactive in air and may

spontaneously ignite.

Nickel has typical metallic properties; it can be readily rolled, drawn into wire, forged, and

polished. It is also ferromagnetic and a good conductor of both heat and electricity. Nickel is

positioned after hydrogen in the electrochemical series and slowly displaces hydrogen ions from

dilute hydrochloric and sulfuric acids. It reacts more rapidly with nitric acid. Nickel is highly

resistant to attack by strong alkalis (Hawley 1981). Black nickel oxide readily yields nickel salts
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on contact with mineral acids, while green nickel oxide is more refractory to solubilization

(Sunderman and Oskarsson 1991). The divalent state of nickel forms an extensive series of

compounds and is the only important oxidation state in aqueous systems. Other oxidation states

occur in special complexes and oxides. In alkaline solutions, nickel(+2) hydroxide can be oxidized

to a hydrated nickel(+4) oxide, a reaction used in the Edison storage battery.

Nickel most commonly forms complexes with a coordination number of six. These have an

octahedral configuration and are generally green in color. In aqueous solutions, nickel occurs as the

octahedral, hexahydrate ion [Ni(H20)6]
2+ (Windholz 1983) which is poorly absorbed by most living

organisms (Sunderman and Oskarsson 1991).

Nickel subsulfide is formed during the roasting and smelting of nickel ore and may be shipped as

the matte for further processing, but does not have any other significant commercial uses (Tien and

Howson 1981).

Data on the chemical properties of nickel and some important nickel compounds are shown in

Table 3-2.








